The chromosomal passenger complex (CPC) is a major regulator of mitotic and meiotic chromosome segregation. Three recent papers now elucidate the mechanisms that determine the localization of the CPC to the inner centromere.
The maintenance of a stable genome depends on the equal distribution of duplicated chromosomes during each cell division. Errors that occur during this process can result in aneuploid cells that have gained or lost whole chromosomes, a condition that is associated with tumorigenesis and birth defects. Accurate mitotic chromosome segregation can only take place when duplicated sister chromatids become stably bound at their kinetochores to microtubules that emanate from the opposite poles of the mitotic spindle. Kinetochore-microtubule attachment is a stochastic process, and often kinetochore-microtubule interactions are established that are non-bipolar and hence could result in segregation errors in anaphase.
The chromosomal passenger Complex (CPC), of which the Aurora B kinase is the enzymatic subunit, detects and destablilizes these erroneous attachments, and as such promotes bipolar attachments and ensures chromosomal stability [1] ( Figure 1 ). Early in mitosis, the CPC concentrates at the inner centromeric chromatin regions, in between the two opposing kinetochores of the sister chromatids ( Figure 1 , image), and this localization is key to the proper functioning of the CPC and correct chromosome segregation. Besides Aurora B, the CPC contains three other subunits -Survivin/Bir1, Borealin/Dasra-B/Nbl1 and INCENP/ Pic1 [2] -and a ternary complex of Survivin, Borealin and the amino terminus of INCENP directs the CPC as a whole to the inner centromere [3] . Earlier studies already identified the baculovirus IAP repeat (BIR) domain of Survivin and the carboxyl terminus of Borealin as the domains required for centromere localization [4] [5] [6] , but the way by which these domains did so remained elusive. Three recent papers now uncover a fascinating mode of recruitment of the CPC that is influenced by mitosis-specific phosphorylation.
Two papers by the Higgins and Funabiki labs [7, 8] focus on a mitosis-specific chromatin mark (phosphorylation of threonine-3 on histone H3) generated by a kinase called Haspin. It was already known for a while that this phosphorylation event occurred during mitosis, and specifically on histone H3 that was localized at the inner centromere in a pattern closely resembling CPC localization [9, 10] , suggesting a potential link between Haspin and the CPC. The present studies now demonstrate that phosphorylation of threonine-3 on histone H3 by Haspin functions upstream of the CPC by directing the localization of the complex. Both studies found that the BIR domain of Survivin directly interacts with histone H3 when phosphorylated on threonine-3 and that this histone modification is required for proper recruitment of the CPC to the inner centromere ( Figure 1 ). In line with this, depletion of Haspin from Xenopus cell extracts and introduction of Survivin mutants that failed to interact with histone H3 into human cell culture cells caused several defects associated with a dysfunctional CPC, such as compromised chromatin-induced spindle assembly and a perturbed mitotic checkpoint. Yet, Haspin depletion did not disturb all centromere-associated CPC activities in human cells; phosphorylation of the established Aurora B substrates CENP-A and histone H3 still occurred, and the mitotic checkpoint defect in Haspin-depleted cells was not as prominent as in cells with a dysfunctional CPC [7, 8] . These observations raise the possibility that different CPC-associated functions rely on different levels of the CPC at centromeres. Furthermore, they hinted of the existence of additional pathways that act to control CPC localization and function.
Tsukahara et al. [11] uncover just that by exploiting the power of fission yeast genetics in combination with experiments in human cells. Similar to other systems, in fission yeast, the Survivin homologue Bir1 is required for centromere targeting of the CPC. However, Bir1 interacts with a different receptor at the centromere, namely Shugoshin-2 (Sgo2) [12, 13] . In all organisms studied so far, the Shugoshins are important centromeric proteins that play several roles in chromosome segregation during meiosis and mitosis [14] . Tsukahara et al. now identify an allele of cdc13, the fission yeast homologue of cyclin B, that is specifically defective in proper chromosome segregation. They show that the interaction between Sgo2 and Bir1 requires phosphorylation by Cdc2-Cdc13, and it is this phosphorylation event that is disturbed in the chromosome segregation defective cdc13 mutant. Interestingly, in fission yeast, Sgo2 is essential for CPC recruitment, while Sgo1 is required for the protection of centromeric cohesion through recruitment of the phosphatase PP2A [14] . In human cells, this distinction is less stringent, and co-depletion of hSgo1 and hSgo2 disturbed the centromere localization of the CPC [11] . Strikingly though, in human cells, not Survivin, but rather Borealin appears to be the CPC subunit that interacts with hSgo1 and hSgo2 in a cyclin-dependent kinase 1 (Cdk1)-dependent manner. Human Survivin, which is much shorter than fission yeast Survivin/Bir1, lacks the Cdk1 phosphorylation cluster that is present in Bir1, while human Borealin possesses a cluster of putative Cdk1 phosphorylation sites in its carboxyl terminus, a region known to be required for centromere targeting [5, 6] . Mutation of all these putative Cdk1 sites in Borealin abolished centromere localization and function of the CPC, indicating that, in addition to Haspin, Cdk1 acts upstream of the CPC by modulating the interaction of the CPC with the Shugoshin proteins.
Emerging from these three studies is the presence of two separate but closely intertwined CPC-recruitment pathways, one depending on an interaction between the CPC and a specific histone mark (histone H3 phosphorylated on threonine-3) and the other depending on an interaction with a chromatin-associated protein (Sgo1/2; Figure 1 ). It is highly likely that in fission yeast, and possibly other yeasts, these two recruitment activities are clustered in a single protein (Bir1), whereas in metazoans these activities have become divided between two different proteins (Survivin and Borealin). In either case, both interactions are mediated by mitosis-specific phosphorylation events, either through Haspin or Cdk1, explaining why centromeric localization of the CPC is observed early in mitosis. A similar dual recruitment strategy has recently been shown for Sgo1; its recruitment to centromeres depends on direct association with histone H2A phosphorylated by the Bub1 kinase [15] , combined with a direct interaction with the chromatin-associated protein Swi6/HP1 [16] . Similar bimodal recruitment strategies might also exist for other chromosome-associated protein complexes.
Although it is well established that the specific incorporation of a centromere-specific histone H3 variant, CENP-A, is an important determinant of centromere and kinetochore assembly [17] , these recent studies expand the role of epigenetic marks in defining centromere/kinetochore function. They reveal the presence of a multilayered regulatory network centered on centromere-specific chromatin modifications that together define the region of CPC localization, and as such strongly influence kinetochore function. Clearly, it will be interesting to further explore the roles of chromatin modifications in centromere and kinetochore function. Additionally, it will be interesting to understand how the histone H3 and H2A phosphorylation patterns are distributed over the CENP-A-and histone-H3-containing nucleosomes. Centromeric chromatin is spatially organized into a kinetochore-forming array of CENP-A-containing nucleosomes and inner centromeric nucleosomes that lack CENP-A but contain histone H3 [17] . These latter nucleosomes will be phosphorylated by Haspin, but whether Histone H2A needs to be phosphorylated by Bub1 within the same nucleosome or on adjacent (CENP-A-or histone-H3-containing) nucleosomes to recruit Sgo1/2 for CPC docking remains to be investigated. Now that we know that centromere recruitment of the CPC directly depends on phosphorylation of histone H3 by Haspin and indirectly on histone H2A phosphorylation by Bub1, the focus shifts to what directs Haspin and Bub1 activity specifically to these sites. In human cells, Bub1 is found at kinetochores and is thus in the vicinity of the centromere to phosphorylate histone H2A, possibly by a diffusible phosphorylation gradient from the kinetochore. Myc-tagged Haspin localizes on chromosome arms and is enriched on centromeric regions in early mitosis [9] , but it is unknown what concentrates Haspin on the centromere to allow local phosphorylation of histone H3. Intriguingly, the localization of Sgo1, Sgo2 and Bub1 depend on Aurora B activity [10, [18] [19] [20] , revealing the potential for a positive feedback loop for the association of the CPC with the inner centromere. Indeed, overexpression of kinase-dead mutants of Aurora B or INCENP mutants unable to activate Aurora B fail to stably localize to the centromere (S.M.A. Lens, unpublished) , suggesting that Aurora B kinase activity is required to maintain its association with the inner centromere. Possibly related to this is the fact that Aurora B itself also phosphorylates histone H3, and an important task in the future will be to determine whether there is any crosstalk between the CPC and its upstream regulators, either through direct modification of core histones, the Shugoshin proteins or its regulatory kinases. 
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Nucleosome Figure 1 . Recruitment of the chromosomal passenger complex to the centromere. Scheme depicting the molecular details behind the centromeric recruitment of the CPC, in which the activity of several mitotic kinases and specific histone modifications play a major role. Via these mechanisms, the CPC is recruited to the inner centromeric chromatin in between the two sister kinetochores, where it performs several functions (e.g., correction of non-bipolar attachments, mitotic checkpoint signaling and spindle assembly) that ensure faithful chromosome segregation. Decision Neuroscience: Choices of Description and of Experience A new study suggests that individuals differentially recruit neural regions associated with decision making, depending on whether the information about the options are learned through experience or merely described.
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The ability to make good decisions about future courses of action under conditions of uncertainty is essential for the survival of most animals, including humans. There is a broad consensus among those who study decision making, whether from a theoretical, behavioural or neurobiological perspective, that decisions are typically made through evaluating the expected future benefit (or 'value') that will accrue from choosing each available option and then comparing between those values in order to select the option yielding the largest expected reward [1, 2] . When the outcomes of options are uncertain, we must also consider the degree of uncertainty (or 'risk') present [3] . However, recent findings have suggested that the manner in which information is acquired -whether learned or described -fundamentally alters the choice an individual makes [4] [5] [6] . A new study reported in this issue of Current Biology [7] follows on these behavioural findings, revealing that neural regions are differentially activated depending on whether information about options was acquired through experience versus description.
In studies of the neural basis of decision making, neuroimaging experiments in humans and neurophysiological recordings in other animals are typically concerned with evidence for neural signals related to expected value, and these have revealed a network of brain regions, including (but not limited to) the ventromedial prefrontal cortex (incorporating the medial prefrontal and orbital frontal cortex in the frontal lobes) [8, 9] , the parietal cortex [10] , and the ventral striatum in the basal ganglia [11, 12] (Figure 1A ). Neural correlates of risk have also been found, particularly in the anterior insular cortex [13, 14] as well as in the anterior cingulate cortex [15] (Figure 1B) . Decision neuroscientists have elucidated these findings by setting up experimental situations in which their human or animal subjects are presented with choices between varieties of different options. By varying the amount of a reward (such as a monetary gain, or a squirt of juice) available and the probability of obtaining that reward, it has been possible to experimentally manipulate value and risk while simultaneously measuring changes in neural activity.
There are a number of different ways in which the key information about how much reward and what the probability is of obtaining that reward can be conveyed to the experimental subject. One approach, called the 'descriptive method', is to provide an explicit description of the relevant variables associated with each decision option (Figure 2A ). For example, a decision trial could be presented as follows: ''If you choose option A, there is a 50% probability that you will receive two dollars, otherwise you will receive nothing, whereas if you choose option B, you will receive 1 dollar for certain.'' A clear advantage of this approach is that it is very easy for an experimenter
